A key feature differentiating animal societies is the partitioning of reproduction among breeders. We studied how reproduction is partitioned among nestmate queens of the ant Formica exsecta in laboratory colonies. In polygynous (multiple-queen) colonies, queens can increase their reproductive success by laying more eggs or by increasing the proportion of eggs that develop into reproductive individuals instead of workers. We found that reproductive skew among queens for egg production was low, but that 84% of all queens contributed exclusively to one type of brood, either males or workers (no new queens are produced in the laboratory). Furthermore, our data revealed that the degree of reproductive specialization among queens significantly increased during brood development. Contrary to predictions of most reproductive skew models, the extent of reproductive skew was not associated with relatedness among co-breeding queens. We also found no association between the pattern of queen specialization and relatedness between queens and their mates. Such an association would occur if queens mated to related males specialize in male production to avoid the cost of inbreeding. Altogether, our findings show a yet undescribed pattern of reproductive specialization among nestmate queens in ants and emphasizes the need to investigate reproductive contributions of queens for each type of offspring separately.
One of the major transitions in evolution is the shift from solitary organisms to societies with reproductive division of labour (Maynard Smith & Szathmary 1995; Szathmary & Maynard Smith 1995) . A key feature differentiating animal societies is the partitioning of reproduction among individuals (Keller & Reeve 1994) , which can range from strictly equitable breeding (referred to as low-reproductive skew) to extreme skew where reproduction is limited to one or a small subset of breeders.
In social Hymenoptera, reproductive skew is generally very high in colonies containing a single queen because queens typically monopolize most of the reproduction (Bourke 1988; Jeon & Choe 2003; Hammond & Keller 2004) . In many species, however, colonies may contain two or more fertile queens (Keller 1993b (Keller , 1995 Bourke & Franks 1995) , and there is considerable intra-and interspecific variation in the relative contribution of these queens to reproduction (Reeve & Keller 2001) . Most studies conducted to date investigated the extent to which nestmate queens differ in their overall reproductive output (Reeve & Keller 2001). However, even if queens contribute similar number of eggs, they might differ in their reproductive success (Keller 1993a) because the fitness of nestmate queens does not only depend on their fecundity, but also on the type of egg produced (haploid male or diploid female) and their developmental fate (gyne (new queen) or worker development of diploid eggs).
Several studies revealed that queens in multiple-queen (polygynous) ant colonies may, indeed, differ in their relative contribution to the production of different offspring classes (gynes, males and workers) (Ross 1988; Fournier & Keller 2001; Rüppell et al. 2002; Fournier et al. 2004; Hammond et al. 2006 , Kümmerli & Keller 2007 . Some of these studies also showed trade-offs in the relative contribution of queens to two different classes of offspring (Ross 1988; Fournier & Keller 2001; Fournier et al. 2004) . A significant trade-off between a queen's contribution to
